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1. , $p\in\mu(S)$ $p:Sarrow[0,1]$ . ,











, A.Pnueli (3) $cts_{1}$ , Acts2 1, 2
[11]. , . Actsl, $A$ 2
$l$
; . $R$
(1) , $M_{i}=R\cross Acts_{i}(i=1,2)$





(2) , , (5) $\delta:Sx(NI_{1}\cup M_{2})arrow\mu(S)$ .
.
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,
$s$ , $m_{i}\in\Gamma(s)$ ,
, ,

















1 $\langle\triangle_{1},$ $a_{1}\rangle\in\Gamma_{1}(s)$ ,
, 2 $\langle\Delta,$ . $a_{2}\rangle\in\Gamma_{2}(s)$
, $\Delta_{1}<\Delta_{2}$ , $\langle\triangle_{1},$ $a_{1}\rangle$ ,
. $\Delta_{2}<\Delta_{1}$ , $(\Delta_{2},$ $a_{2}\rangle$ , .





, $\overline{\delta}$ :SXMi $\cross M_{2}arrow\mu(S)$
.
















$X$ $x\prec c$ $x-y\prec c$




$v:Xarrow R$ . $X$
$0$ $0$
. $X$ $V(X)$ .
$v\in V(X)$ ,
$x\in X$ , $(v+\delta)(x)=v(x)+\delta$
$v+\delta$ . $r\subseteq X$
, $r$ $0$
$v[r:=0]$ . $g\in$
$v$ , $v$ $g$ , $v\models g$








$A=(Q_{!},$ $q_{0},$ $X$ ,
$Acts_{c},$ $Acts_{u},$ $Inv,$ $\rho)$
(1) $Q$ ,
(2) $q_{0}\in Q$ .
(3) $X$ .









$A=(Q, q0, X, Acts_{c}, Acts_{u}, Inv, \rho)$
$-$ $G=(S$, so, Acts1, $Acts_{2},$ $\Gamma_{1},$ $\Gamma_{2},$ $\delta)$
. $S$ $=$ $Q\cross V(X)$ ,
Acts1 $=$ $Acts_{c}\cup\{\perp\},$ $Acts_{2}$ $=Acts_{u}\cup\{\perp\}$ ,
$\langle q,$ $v\rangle\in S$ , $\Gamma_{i}((q, v\rangle)$
$\Gamma_{i}(\langle q,v\rangle)=\{\langle\Delta,a\rangle\in A/I_{i}’|\forall\Delta’\in[0, \Delta]$.
$v+\Delta’\models Inv(q)\wedge(a\neq\perp\Rightarrow$ $q’\in Q$ .
$((q,g,a, r,p)\in\rho\wedge(v+\Delta)\models g\wedge p(s’)\neq 0\wedge$
1:
(6) $Inv:Qarrow\Xi[X]$
(7) $p\subseteq Q\cross\Xi[X]x\{Acts_{c}\cup Acts_{u}\}\cross 2^{X}\cross\mu(Q)$
. $(q, g, a, r_{\dagger}p)\in\rho$ , $q\in Q$
, $g\in\Xi[X]$
, $a\in Acts_{c}\cup Acts_{u}$ ,




$(q, v)\in Q\cross V(X)$ . $S=$
$Q\cross V(X)$ . $i$ , $\Delta$ ,
$Inv(q)$ , ,
$\Delta’\leq\Delta$ $v+\Delta’\models Inv(q)$
, $\langle\Delta,$ $\perp\rangle$ $(q, v)$ , $\langle\overline{\Delta},$ $\perp\rangle$
, $(q, v+\Delta)$ .
$(q, v)arrow(q, v+\Delta)$ .
$(q, v)$ , $Q\in Acts_{i}$ ,
, $\langle\Delta,$ $a\rangle$ .
1. $\triangle$ , $Inv(q)$
.
2. $\rho$ $(q, v+\Delta)$ $(q,g, a, r,p)$
.
3. $Inv(q’)$ . , $p(q’)\neq 0$ .
$(v+\Delta)[r:=0]\models Inv(q’)))\}\cup\{\langle 0, \perp\rangle\}$ .
$\delta$
$\delta(\langle q, v\rangle, \langle\Delta, a\rangle)=\overline{p}$
$\langle\Delta,$ $a\rangle\in\Gamma_{i}(\langle q, v\rangle),$ $\langle q’,$ $v’\rangle\in S$
$a=\perp$
$\overline{p}(\langle q’,$ $v’\rangle)=\{\begin{array}{l}1 \langle q’.v’\rangle=\langle q, v+\Delta\rangle \text{ }0 \text{ }\end{array}$
$a\neq\perp$ , $(q,$ $g,$ $a,$ $r,$ $p)\in\rho$
$\overline{p}(\langle q’, v’\rangle)=\sum p(q’)$
7
$A$ $(q, v)$
Paths $((q, v), A)$ ,
Paths $((q0,0), A)$ Paths $(A)$ . ,
























. Hist$((q, v), fi, f_{2})$
, .
$c1.0\leq v\leq 2$
$0\leq \mathfrak{i}$ 1 $1\leq x\leq 2$ $2<x\leq 3$
. $(q,v)\in Hist((q,v), f_{1}, f_{2})$



















. , $mInv:Qarrow 2^{\equiv(X)}$ .
, $\Gamma(q, v),$ $(q, g, a, r,p)\in\rho$
. $mInv(q)=\{(q,$ $)$ $|h=[$ $0\wedge$ 1 $\wedge\cdots\wedge h_{n}J$ , i $=$
, , $g$ $\overline{g}$ }
. , $mInv(Q)=\{mInv(q)|q\in Q\}$
, $\perp$
. , 11 successor
$di$(l)discrete-successor
. ,
$X\subset S$ Acts $A$$a\in\{Acts_{c}\cup cts_{u}\}$ ,X a-
successor ..
. Post$a(X)=\{(q’,v’)|$ $(q, v)\in X, (q, v)$ $(q’, v’)\}$
example 1 2 (2)timed-su$-s $ccessor, timed-successor ., .











$(q_{0}, v_{0})\in mInv(Q),$ $0\in h_{0}$
$3$. $arrow$ $arrow\perp$.
$mInv’$ $\in$ $mInv(q)$ $mInv+\epsilon$ $\models$
$mInv’(0<\epsilon<1)$ $mInv’$
,
$(q, mInv)arrow\perp(q, mInv’)$ ..
$(q,g, a;r,p)$ $\in$ $\rho$ $mInv’$ $=$
( $(mInv\cap[gI)[r := 0])$ $\nearrow$
,




















1. last $(\omega)\in$ Goal $\cross V(X)$













$\omega=(q_{0}, v_{0})arrow e_{0}(q_{1}, v_{1})arrow e_{1}$ . . . $arrow^{e_{n}}(q_{n+1}, v_{n+1})\cdots$





















$e=(S, \alpha, S’)$ , $S’$ Goal
43
3:
. , $\alpha\in\{Acts_{c}\cup Acts_{u}\cup\perp\}$














. , ( )




















$:x_{i} \leq\sum_{0\leq k\leq m}r_{k}b_{k0}$
$x_{i} \leq\sum_{0\leq k\leq m}r_{k}b_{k1}$
$x_{i} \leq\sum_{0\leq k\leq m}r_{k}b_{kn}$
$\sum_{0\leq k\leq m}r_{k}=1$





example 2 $3(q1,1\leq x=y\leq 2)$
$.\sim,$ .








$b$ 0.1 , $+0.9t_{7}$ $\prime 1_{t!}^{\wedge}$
6: 3
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